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Abstract
Conlon at al. (2011, Brain and Cognition, 76, 197-205) studied the responses of dyslexic 
readers and controls to rapidly presented stimuli. They found that the dyslexic readers 
showed poorer performance than the controls but only when the interstimulus interval 
(ISI) was short (150 ms), not when it was long (350 ms). This difference they attributed 
to a magnocellular or dorsal stream deficiency. However, they did not compute the 
temporal frequency spectra of the two stimuli. This is done here. It is found that it is very 
difficult to draw any conclusions with regard to the magnocellular system or the dorsal 
stream using these stimuli.
Keywords: Dyslexia; temporal frequency; ISI; Fourier Transform; dorsal stream.
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1. Introduction
The question of whether or not dyslexia is linked to deficiency in the magnocellular portion of 
the visual system has been the topic of much debate (Handler & Fierson, 2011;  Lueder et al., 
2009; Skottun, 2000; Stein & Walsh, 1997).  Recently, Conlon et al. (2011)  studied how 
accurately dyslexic readers and controls counted rapid sequences. According to the authors 
"[t]he focus of this study was the influence of a sensory processing deficit in the 
magnocellular/dorsal pathway in dyslexia ..." (Conlon et al., 2011,  p. 203). They concluded 
that "... reduced accuracy on two-stimulus sequences with presentation of a short but not a long 
ISI [i.e. interstimulus interval] supports the magnocellular/dorsal stream deficit in groups with 
dyslexia ... " (Conlon et al., 2011,  p. 203). They did not, however, compute the temporal 
frequency spectra of their stimuli. These spectra are here computed in order to determine 
whether they support this conclusion.
2. Temporal frequencies
The temporal response properties of neurons early in the visual system can be 
characterized in terms of sensitivity to temporal frequencies  (Hawken et al., 1996; Levitt 
et al., 2001). In regard to selectivity for temporal frequencies research has shown that 
there is relatively little difference between magno- and parvocellular neurons (Skottun & 
Skoyles, 2008). The main difference is found at very high (above about 15-20 Hz) 
temporal frequencies to which the magnocellular system is more sensitive than the 
parvocellular system. Levitt et al. (2001)  found the average optimal temporal frequencies 
for magno- and parvocellular neurons to be, respectively, 7.94 Hz and 6.76 Hz. 
Conlon et al. (2011) found that there was a substantial difference between dyslexic 
readers and controls when long stimuli (i.e. 140 ms) were separated by short (150 ms) 
ISIs but not when short (40 ms) stimuli were separated by long (350 ms) ISIs (see their 
Fig 3). These two stimuli would have periods of 290 ms and 390 ms giving fundamental 
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frequencies of, respectively, 3.45 Hz and 2.56 Hz. Although the former is a higher 
frequency, it is also the case that both frequencies are closer to the optimal frequency of 
parvocellular neurons than the optimal frequency for magnocellular neurons. 
Furthermore, the fundamental frequency of the stimulus with the shorter ISI is closer to 
the optimal frequency of the parvocellular system than is the fundamental of the one with 
the longer ISI. These observations raise the question of to what extent conclusions can be 
drawn with regard to the integrity of the magnocellular cells on the basis of results 
obtained with these stimuli.
3. Amplitude spectra
One possibility would be that support for the conclusion of Conlon et al. (2011) might be 
found in the higher components in the spectra of the stimuli. To address this issue, we 
computed the temporal amplitude spectra of the two stimuli. These are shown in Fig. 1. 
The spectrum of the stimulus with short and long ISIs are depicted with, respectively, 
solid and dashed lines. As pointed out above, the main differences between magno- and 
parvocellular neurons are at high temporal frequencies. The short ISI stimulus has some 
amount of energy near 25 Hz. However, the long ISI stimulus has energy near 15, 18, 20, 
23 and 28 Hz. This means, therefore, that there is no clear-cut difference between the two 
spectra in the high temporal frequency region. Thus it remains difficult, even when taking 
account of higher frequency components, to draw conclusions with regard to the integrity 
of the magnocellular system based on differences in the responses to these two stimuli. 
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TEMPORAL FREQUENCY (Hz)
Figure 1. Amplitude spectra of two of the stimuli used by Conlon et al. (2011). The solid 
line shows the amplitudes for the long (i.e., 140 ms) presentation and short (i.e., 150 ms) 
ISI and the dashed line shows the amplitudes for the short (i.e., 40 ms) presentation with 
a long (i.e., 350 ms) ISI. Note that both amplitude spectra have been normalized with 
regard to the amplitudes of their fundamental components.
It is also difficult to draw any conclusions about the dorsal cortical stream based on 
results obtained with these stimuli. This is because in order to do so the response 
properties of the neurons in this stream would have to be fundamentally different from 
those in the magnocellular system. However, given that the dorsal stream receives a 
substantial portion of its input from the magnocellular system a fundamental difference 
between the magnocellular system and the dorsal stream would be unlikely. In fact, it is 
not altogether evident what the temporal tuning in the dorsal stream neurons would have 
to have been in order for the results of Conlon et al. (2011) to indicate of a deficit in this 
system. 
4. Concluding remarks
Neither the fundamental temporal frequencies nor the full temporal amplitude spectra of 
the stimuli used by Conlon et al. (2011)  provide a basis for drawing conclusions specific 
to the magnocellular system or the dorsal stream. Therefore, to what extent the study of 
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Conlon et al. (2011) is in a position to address the issue of magnocellular or dorsal stream 
deficits in dyslexia remains to be clarified. It should, in this connection, also be pointed 
out that, in general, the evidence for a connection between dyslexia and a specifically 
magnocellular deficiency is at most modest  (Handler & Fierson, 2011; Lueder et al., 
2009; Skottun, 2000).
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